


I THE AQUAT!C STAIRCASE century boats had just pulled up to the waterfront 
to  unload their barrels and bales without ei 
need for a do&. When terminals came to be a neces- 
sity because af the growing use of barge8 to haul the 
cargo in bulk form and l~c-ause of the 
railroads who were building their o w  
one a e m d  eager to  accept the responsibility. 
Towns felt it wm the responsibility 
boat companies, while the packet cc 
nearly all too small to afford termina 

n I . .  

I n .  

themselves h band together to  mnati 
From the beginning the railroads had B much 
stronger corporate finzmcial base than the packet 
companies which were run by entrq 
than by boards of directors. Sevma; 
t u r e a  were comidering bond issues for terminals as 
early aa 1913, but the war put a stop to these plans. 

As a result, it was the Federal govr 
finally led the way in revitalizing tmftic on the M~H- 
sissippi River. Word War I had drained much of the 
railroad equipment from the Mississippi Valley, 
leaving industry stagnant for lack of 1 
facilities. Consequently, part of the 
appropriation of $509,000,000 undei 
Gontrd A c t  of 1917 was assigned tr 
tion Df boata and barges. In July 1918 the 
G ~ ~ ~ ~ r n e ~ ~ ~ ~ ~ ~ ~ e ~ - ~ ~ ~ - ~ p e r ~ ~  Federal barge 
fleet inaugurated service an the Lower Mississippi, 
using equipment commandeered from the Mississip- 
pi m d  Warrior Rivers, and from the NEW York 
Barge Canal.1 

, 1 1  

Federal involvement in river transpnrtation ex- 
+ . "  panded in 1924 when Conge33 auf  

ticm of the Inland Waterways Gorp 
courage increased use of commercia! shipping on 
the Mississippi from New Orleans to  St. La 
1924, not one common-carrier barge '?-- L- - 

operations on the Mis~issippi.~ The 
ways Corporation was to help stimuh 
thns by demonstrating that inland P 

tually beginning regular barge m.-vice UTI routes 

. -  

I 

tation CDUld be mnomically succe99 
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thab might eventually show a profit and be sold to  
private business. 

Upper Mississippi interests did not take long to  
request simihr Federal aidd. In 1925 and 1926 sev- 
era4 business ~ Q U P S  in Minneapolis met with offi- 
cialrJ of the Inland Waterways Corporation and with 
Chief of Engineers General Harry T a y h  tu see  
what could be done about extending service to the 
Upper Mississippi. The IWC had IIQ boat of it3 own, 
SO it  made arrangements for Minneapolis interests 
to organize the Upper Mississippi Barge Line Cam- 
pany. In a lease executed on January 20, 1926, the 
Inland Waterways Corporation agreed h operate a 
fleet af bwts and barges built by the new corpora- 
tian from s p d i c a t i m s  furnished by the Secretary 
of War. 

In order to examine the state of the channel so as 
to design boats accordingly, Colonel T. Q. Ashburn, 
Chairman of the Inland Waterways Corporation, 
traveled upriver to  Minneapolis in April 1926 with 
barges loaded with ballast. B a d  on the findings of 
this trip7 the Upper Mississippi Barge Line Com- 
pany contracted Tar  three towboats and 15 barges. 
The towboats, built by the Dubuque Brslab and 
Boiler Worka, were delivered in the spring af 1927 
and put into service. 

Meanwhile, the Government-run Federal Bars 
Lines exknded service to the Upper Mississippi in 
1926, scheduling two sailings each way from be- 
tween St. Louis and St. Paul each week. 

Wader the impetus of this new traffic, river ship- 
ping gradually increased and several long-needed 
Fiver tern-hals were planned. B y  1428 tmmbals 
had been built at Burlington and Dubuque, IowaF 
and one w3s under construction at Rock Island, A 
more general effect of this new traf€ic was that pri. 
vate and public groups along the Upper Missig.ssIppi 
began pressing Congress €or B 9-foot channel be- 
tween St. Louis and St. Paul similar to that authar- 
izsd for the Ohio River in 1910 and now nearing 
completion. After the Upper Mississippi Barge Line 
Company turned their boats and barges over to In- 



THE AQUATIC STAIRCASE land, they devoted their time to lobbying. Strong 
pressure for a 9-font &annel also came fmm the Up- 
per Mississippi Waterway Assc~5ation, the Upper 
Mississippi and Sb, Croix River Improvement Asso- 
&tion, from Senator Henrik Shipstead ~f Min- 
nesota, and from many othw individuals and 
 group^.^ Prominent among these were industrial 
and real estate inlxreats in Minneapolis, who viewed 
the 9 - h t  chamel a8 a significant commercial h 0 3 t  
for the region+ 

Rock Island Disbich personnel were more 6au- 
thus in their views of the new project. In vi~ion, 
SCQPC, and duration, the series of lacks and dams by 
which the Upper Mississippi would be turned into a 
commercial canal- an “aquatic staircage”-waa 
larger than d of the former improvement wmk~ put 
together. The 1927 River and Harbor Bill author- 
ized a Board of Engineers to  survey the river from 
St. Louis tu Minneapolis with a view to searing a 
9-fmt channel of suitable width. Rock Island Dis- 
trict Engineer Major Charba L. Hall made a. prelim- 
b r y  survey in August in. 1927. Hall’s report did 
not find the project wnomial ly  warranted. The 
F~WI - ~  met with a storm of p r o h t  from t h e  pro-9- 
foot c h m d  groupa, who appfied political pres3um 
to Congress in this election year. EvenWally, the 
report was returned to the Rock Ishnd District Of- 
fice with the request that a more detailed study be 
made. Hd had some support from Chief of En@- 
new3 General Edgar Jadwin. 

Support also came from conservation and remead 
tim graups such a3 the Iaaac Wdtqn League who 
were worried that the %foot channel would destroy 
the character of much of the 3010-mile Wpper Missie 
sippi Wildlife and Fish Refuge which had been au- 
thnrized by Congress in 1924. In a apeech to the 
School sf Wildlife Protwtim in McGregor, Iowa, in 
August 1929, HaU shred their concerns. The %foot 
channel would create slack water a h p a n t  pads 
that would alter the wildlife, drive animals away, 
and provide aeri~ua sewage disposal problems to 
the towns dong the new charnel+& Here again, Hall 
came in for crithkrn frQm those favoring the pro- 
ject, this time for taking ecdoglcaI c0nmms into w- 
count- 258 



A commonphw criticism ~f the Corps of Eng& 
neers is that it Invents projects to ,&e its& work 
and expand its authority, and then pushes these 
projects through Congress, but a3 Raymond Mer- 
+itt documents clearly in the St. Paul District his- 
tory, when the %foot channel was finally authorized 
by t h e  Act of July 3 ,  1930, it came in spite of feel- 
ings Within the Corps of Engheer3, In Dctaber 1929 
President Herbert Hoover., who h d  just been 
elected President, replaced Major General Jadwin 
with a Chief of Engineers more favorable t o  the p m  
jwt, Major General Lytle Brown, As late as April of 
1930, a list of public works projects authorized by 
Conpeas still did ant contain the 9-foot chnnel. Jt 
appeared as part, of the River and Hubor Act of Ju- 
ly 3 that year withaut a final ex&ti€ta of sur- 
veya by the CQrPS+ a vh9..my, 33 Memitt suggests, 
“in which glory was shared by h a i d e n t  Hoover, 
his secretary of war, the Mississippi Valley Ass&- 
tion, the Minneapolis Real Estate Board, the Mis- 
sissippi and St. Creix River Improvement Commie 
sim and mngressional representatives from Min- 
IlLESOt€l.”6 

The Act of July 3 did not appropriate funds for 
the  ent i re project, but there was $6,270,0.00 h d y  
appropriated for existing projects but not yet spent, 
and another S7,500,000 from Public Works and 
Emergency Relief Funds, and with these work on 
the project began. The authorization far the project 

lished for the Ohio River. The A d  of July 3 also 
authorized surveys fm a 9-hoot channel on the Illi- 
nois and Mississippi C a d  and far portions of the 
Rock River. 

~ p & f i d  that all IWkS bdow Mheapdis-St. Paul 
~ h ~ d d  not be less than the 110 by BOO feet esbb- 

In beginning this 8170,000,O.OO project the Rock 
I s h d  District a n k d  a new era which brought, 
many vi.sible changes. Where previous projecta had 
been done at what now seems like a leisurely pace, 
the whole system of locks and dams wa3 virtually 
completed in a decade, from 1930 to 1940. Mu& of 
the improvement work on the 4S-f~oot and 6-foob 
channels lay hidden under the surface in excava- 
tions and wing dams, but the g-fcmt, channel altered 



THE AQUATIC STAIRCASE the shape of the river along nearly every mile, re  
phcing the old Mississippi acro3a which Sunday ex- 
cursionists used tQ wak during h a w  water with 
slack water pooh. covering the bottom lands and 
crsating muntless willow ialands where swamps 
had hen+ There was d3o the matter of money. The 
Rock Island District spent nearly as much money 
each year on the %foot chmel  as they had apent al- 
together on the 4 % f O d  channel. 

Another significant difference between this and 
previous projects was the coordinated planning it 
involved. The 4 %-foot channel project never devel- 
oped a compdensive plan. Di3trict personnel took 
30 aerhusly the role of the Corps a3 “servant of the 

sional appropriations and directions to plm for the 

The result had been a la& of uniformity in both 
planning and in results. Major Riche complained in 
1910 that In the two districts in his charge (he was 
still District Ergbeer of the Second Chicago Dis- 
trict), them were 40 locks in five different sizes. 
These varied from the small 170-foot by 35-fmt 
l d s  osf the Illinois and Mississippi C a d  to the 
Moline Lo& at 350 by 80 feet. This lack of miformi- 
ty continued when a Board of Engineers fixed the 
new power company lock at Keokuk a t  358 by 90 
feet, and when Congress authorized the L a  Claire 
Cam1 with a 350- by 80-foot lo&. In contrast, the 
new 9-fmt channel project produced locks identical 
in almmt every respect. 

Pople’’ that they habitually waited fer Congres- 

coming year. 

The 9-Foot Channel Prsiect I 
The decade of the 1930’s was the most exciting 

per id  the Rock Island District had ever experi- 
e n c d  a s  it row to the demands of the 9-foot channel 
pmJwt. The interest generated by the project in 
towns a1mg the river, the scope of the work, the 
challenge ~f something so different from and larger 
than previous prnjmts, and the Great Depression it. 
self all served to generate c feeling of hamwork that 



District and kept up the spirit of teamwork long 
after the project was completed, During the past 
few years they have newly all retired. 

For both employees and area residents, the sym- 
bol of this change from old to new was the move of 
the Rock Island Disbrict Office in 1934 from the 
overcrowded quarters in the Federal Building where 
it occupied the second and third floo~s above the 
post office, to  its o m  building on Arsenal Island. 
Storehouse A ,  popularly known in the mea a3 the 
Clock Tower Building, was the first building con- 
structed for the Rack Island Arsenal  i~ 1864. Aban- 
doned almost immediately as t h e  remainder of the 
Arsenal ImM further eastward on the isknd, the 
Cbck Tower Building adjacent to  the f i r s t  of the 
I d s  and darns planned for the 9-foot channel, made 
an ideal location for the District. The bugding 
quickly came to  stand for the District in the minds 
of a r a  residentsq7 

When the District Office moved into the Clock 
Tower Building, personnel fmnd themselves with B 
clear view of the new Locks and Darn 15, begun In 
1931 and now virtually complete. Much work d- 
ready lay behind this new construction. 

The first of the E @ W W S  CHI the g-fQot Chan- 
nel project was to  establish a large red estate and 
lands section. Recause of alterations of the shoreline 
mused by pmhg the water and thus raising the 
water Ievel, virtually every square foot of bath sides 
of the Mississippi had to be sumeyed. 

Bath natur;al conditions and papulation concen- 
trations along the river determined the design, h a -  
tion and number d darns in the pmjwt.  The low 
banks of the Upper Mississippi in front of a h e a d y  
cultivated f l ~ d  plain, and ths close encroachment 
of railroad tracks and towns precluded the conatruc- 
tion of a few l-&h dams. This meant that the dams 
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THE AQUATIC STAIRCASE had to  be limited to navigation control md would 
not be able to  serve as &her power or f l o d  struc- 
tures, Law dams were alsu needed if the m a l  levee 
3ysterns were to be kept intact. On the other hand, 
the shallowness of the river itself precluded the use 
of dams like those on t h e  Ohio River which could be 
lowered beneath the surface to pass the water 
during high river stages. 

The kind and frequency of floods in the Upper 
Mississippi Valley also mads c e r t a h  demands on 
the design of darns. The f q u e n t  c ~ n ~ ~ r n e n c e  of 
flood discharges from the whde bash indicated the 
dsskabillty of moveable dams that could be raised 
entirely aut of the water during flmd s t a p s .  Then, 
too, the ice which bruke up in spring came d o m -  
stream with considerable force. Any dams on this 
section ef river would have to be both strong, and 
have wide e n ~ u g h  openinge to prevent constricting 
the flow of ice so as to cause ice jams. 

There were also considerations apart from naviga- 
tion and flooding. From the preliminary p k m i n g  
on, the Corps of Engineers cooperated with other 
agencies to minimize problems the dams m i g h  
c ~ u 3 e +  The low dams could not be used for power 
generation ar f l d  control, but the Corps did work 
dossly with the Bureau of Biological Survey and 
the Bureau of Fishe~ies ,  and made several modifica- 
tions in design to aid area ecology, For jnshnce, the 
roller gate design which was selected permitted rni- 
grat im of fish, stabilized water levels, passed silt 
and sewage, aerated the water to  keep oxygen bvels 
up, and in this way benefitted both wildlife and pub- 
lic health. C~~peration of the National Patrk Service 
waa obtained to i n m e  that areas needed for naviga- 
tion ht not, continuously overflowed would be put 
to  mximum recreational u3e consistent with the 

I 

I 

I 
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The 9-foot chmel resulted from a series of 26 
1wks and dams between Minneapolis and A l h n ,  11- 
h o i s ,  an “aquatic a t a i r ~ a s e ” ~  hopping 335 feet 
over 662 r d s s .  The loweat Ef t  of any of these locks 
is 6.5 feet at  Lock No. 6A at Winana, and the high- 
est lift is 98.2 feet at  the Kmkuk Power Dam, now 



With the exception of Dam 15, all dams were de- 
algned with a combination of Taintey and roller 
gates. The decision to immrporate the newer roller 
design in the project was due to t h e  need for dams 
on the Upper Mississippi which could withstand 
hard usage and which would provide a3 wide a space 
as possible between the piers 30 a3 to  pass ice and 
drift. Rollers were structurally sounder, and so 
wuld be made longer. Dam 15 was built entirely 
with roller gates because it was constructed at the 
narrowest part of the channel and was subject to ice 
j a r n ~ . ~ ~  

Tahter gates wtm an old French design. m.3 

gate was essentially B pieshaped wedge of cylinder, 
with the point downstream and the circumference 
arc made of metal sheet. The point of the Tainter 
gate was hinged between piers, and the mrved 3ur- 
face upstream €armed a dam against the water. The 
gate could be moved up and d a m  30 a3 ta vary the 
amount of water flowing under the gate born 
nothing to  a completely unobstructed flew when the 
gate was lifted entkely above the surface of the 
water. TainteF gates were uaed wherever possible 
because they were cheaper to  construct, and be 
cause they did not require royalty paymmta as did 
the rollers, 
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Cross oectlbn Df a typlcal m l h  
gats. Water flaws under the 
roller, tha amount Odntmllad 
by ralslng or lawaring the 
ro I I er. 

A similar view of a Tainter gate 
used a h g  with rollers on mosl 
0 1 t h ~  darns on the Mlsaiaeippi. 
TaIntef gates *ere not thought 
lo be 89 sturdy as rollers, but 
be confidence In them grew. 
they w m  used In larger nurn. 
bars. 

l Y P I M L  SECTiON OF A RDLLER GATE 



The roller gate was essentially a hollow cylinder 
which muld be raicised or lowered to  control the level 
o€ the water passing underneath. On the upstream 
side of the roller a steel apron extended along its 
length, When the gats WRS closed, the lower edge of 
this apron rested against a steel sill even with the 
riverbed. In addition to their strength, roller gates 
had the additional advanhage of offering less frit. 
t i m  to water passing underneath than other types 
of darns. 

With the exception of Dam 15, all of the other 
dams an the 9-fcmt project contained roller and 
Taint= gates, and mo3t of the others contained a 
fixed, or dike, section made of earth or, less often, 
concrete. These fixed d o n s  contained a cornhim- 
tim of spillways, overflow sections and non-over- 
flow sactims &pending on the requirement of a par- 
ti& area. 

As the cor~stxuction pmgressd h the 193O's, ad- 
vance3 in both design and materials permi&?$ the 
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on a dxqpnd, pointing downstream from the 3011th 
abutment at a 16?h-degrw angle to the n o r d  &an- 
ne1 h e .  The maximum head or difference in pool ale 
vntim is 16 feet. 

In d case3 the locks were built first so as not to 
intempt river traffic. The contract for two parallel 
l&s at Darn 15 was let on A p d  23, 1931. By June 
30 the contractor h d  nearly completed the coffer- 
d m  around the south approach to the drawspan of 
the Rock Island Bridge (which the new locks wmld 
atbe] .  The main lock wag completed on March 20, 
1932, less khan a year later, and in April mnstruc- 
tim of the auxiliary lo& began, The purpose of the 
auxiliary bcks at each dam wag to take care of a 
projected future increase In traffic. 

Both Locks at Dam 15 are 110  feet wide. The main 
lock is a standard 600 feet long, while the auxiliary 
lock is 360 feet. Guide w d s  approximately 40 feet 
high extend 600 feet upstream from the upper gate 
and 1,100 feet downstream from the lower gate, The 
top widths of these walls; vary from 6 to 40 feet, the 
wider portions serving to provide roam for equip 
ment, machinery, and storage and shelter housas. 

Water enters or leaves the lock chamber through 
four tunnels, two for each lo&. Those in the main 
lock are 1Z1/2 feet square; #03e in the audiary lock 
are 10 feet square. The tunnels take water from the 
pool above the lock chmbw and discharge into the 
river hdow the chamber. TWQ Tainhr valves in each 
tunnel, m e  just dmmstrearn from the intake and 
m e  j u s t  upstream from the discharge parts, control 
the flow of water in and out. 

When bringing the chamber level up to that of the 
upper pool, the lower valves are closed and the u p  
per ~ p m d .  The water flows into the IQ& chamber 
from the tunnels through 4- by &foot openings 
spaced 25?4 feet apart in the main lock and 20 feet 
3part in the auxiliary. When #e water in the lock 
chamber equals the level in the upper pml, the up- 
per gates are opened to let boats in or out. Wakr 
flows out, these w e  openings htQ the tunnels 
when hwering the chamber level to  that of the lower 
pod. 



Inllial construction on the 
Q f c a  channel began with th19 
coffer dam Bt Lock 15, adja- 
cent IO the new hea,jquatter$ 
nf the Rock Island Oislrict. 

Bath upper and lower lock gates are miter gates 
opening upstrem. Each leaf of each g a b  is o p r -  
ahd by B 25-horsepoww electric motor. 

The contrast for the roller dam and appurtenant 
sea wall and intercepting sewer ~ 3 s  kt on February 
8, 1932, and work got under way in the spring. By 
the end of the first fiscal y e w  of work on the %foot 
channel, the R m k  Ishnd District had completed 
$3,132,814 of work. 

Dam 15 was built QII a Iimestone ledge lying 3 to 7 
feet below a layer of silt, clay, aand, and broken rock 
forming the riverbedh As excavation for the dam 
progressed, a number of cavities (including 
very large ones) were uncovered. These were cleaned 
of debris and filled with concrete. 

The rrKWXib1e section of Dam 15 is made up of 11 
roller gates each 99.3 feet long, mounted between 
conmete piers. On each cylinder a steel aprQII 13 feet 
wide extends full length along the upstream side, 
Both enda of each gate haw cast ateel teeth partial- 
ly encircling the cyIinder; these teeth fit into cast 
steel racks set into the sides of the piers on an in- 
cline. The gates we raised or lowered by a link chain 



ConstructIon cn 15 at 
Rock Island shows its IoGataOn 

!ha orlglnal drawspan o t  that 

at the end of each roller, powered by individual 
5O-hmsepower electrir: motors, 

]uB lUo~r~s t ream from the Rock 
Island Bridge. lock 15 utllkes 

bridge. 
Nine of the rollers in Dam 15 are 19 feet, 4 inches 

in diameter, The one3 nearest the Iowa and Illinois 
shores are 16 feet, 2 inches. These end gates, c d d  
skimmer gates, permit an overflow to keep the sur- 
face of the upper pool free of debris. The other 
rollers never ovedlciw, The height of the rollers 
closed, including the apron, I s  26 feet for the main 
gates m d  21  feet, 9 inches for the ;smaller end gates. 

The roller gates are operated bo keep a pool eleva- 
tion of about 561.0 ket ,  above sea level, or a mini- 
mum channel depth of 9 feet at the upstram end of 
the upper pod. The rollers are raked galdually as 
water flow increases, beginning with the cenkr and 
working outward. The two end gates a m  always left 
slightly raised. On the Iowa aide this insures that 
there is always moving water at the 3ewer outlet, 
while moving water on the Ellinois side provides 
guud water for Rock Island's water supply intake. 

On the Iowa gide, the major problem caused by 
the locks and dama wa3 that raising the water in the 
pools interfwed with many wban s t ~ m  and sa& 289 



fay sewers, including those in the cities of Daven- 
purt and Bettendorf, where some 60 outlets were af- 
fectd. To take care of this problem, a seawall and 
intercepting 3ewer were constructed from a point 
136 feet bdow the first roller gate upstream marly 
two miles to where the natural bank gave p r o k -  
tian. A t  this point the seawall ended and a concrete 
box sewer of gradually diminishmg size, covered by 
a rip rappd earth levtx, extended upstream to near 
Duck Creek in Bettendorf, about 4% miles ~ Q I I I  the 
outlet. Five sluice gates were provided in order to  
allow the river to flush the sewer. 



A steel truss service bridge extends over the enm 
tire length of the dam on the upstream side, On t h i s  
hridge a 15-foobgnuge track supprts  a 3O-bn elm- 
trit crane with a 50-fmt Ismm, used ta service the 
heavy gate machinery and remove hrge pieces of 
debris. On the lower chord of the service bridge I s  a 
bridge crane used to place emergency bulkheads in 
front of the roller gates. These bulkheads are 
t m a d  shplatm which Et in sbts on the u p  
stream aide of the piers, forming a cofferdam so that 
the roller gates can be removed for overhad or 
repair, 

The control house for the darn is on the wall at the 
south end of the dam. Here a 312-Mowatt generator 
puts out electricity to m n  the lock gates and the 
roller gates. The excess power, if any, run3 to  the 
Clock Tower Building for use there. The waterwheel 
that runs the generator lies 12 feet below the sur- 
face d the river. A backup diesel unit is  added to 
the ~ y s t e m  when the generator falls short, as it does 
during high water periods. 

Locks and Dam 15 was opened to traffic in the 
spring of 1934, The machinery wa3 installed in the 
locks by March 31, and the roller dam was corn- 
pleted on May 9. The tQtd cast of the instahtion to 
ihs completion in 1934 was $7,480,000- 

Other h G k 5  and Darns. The construction of the 
remaining locks and darns followed much the m e  
steps as Locks and Dam 15. FolJlowirg the design af 
Dams 15 and 20, the Upper Mississippi Valley Divi- 
sion turned over the design of the remaining dams 
to the R d  Ishand District, where a force of 200 
engineem, rnany of whom had b e m  out of work be 
cause o€ the Ihpression, worked on the project. The 
overdl design of the remaining ~ h m s  was super- 
vised by Jame3 h v e s  and Edwin Franzen, while 
Frank Ashton had responsibility for the dam gates. 

Majar Raymond A .  Wheeler wived t s  District 
Engineer h the fall of 1933 to  3upervi3e the con- 
struction o€ five more hcks and dams. Lack and 
Dam 20 was begun in Nmernh, a3 wa3 No, 18 271 



An overvlew of Cock and Clam 
21 at Quincy, I l l lnOi l .  showing 
cornpnrnts  similar to thos@l at 
most of [he darns: locks, Talrrt- 
er and roller gate sectinns, 
spillway: and levee. 

north of Burlirgtan, Iowa. In December work began 
on NOS. 16, 11 (at Dubuque), and 12 (at Bellevue]. In 
decidhg on the order in which to build the locks, 
Engineers foUowed the d d  practice of starting with 
the worst spots and ending with tho38 having the 
least problem, Locks and Dam 15 had been the first 
because of continued problems with the Rock Island 
Rapida-ll 

Funda for the 9-foot project came from several 
30urces in addition to the regular River and Harbor 
approprhtions. On June 16, 1933, $33,500,000 was 
allotted from the Natimal Industrial Recovery Act, 
and h 1934 additional h n d a  amounting to 
$50,500,000 were allotted by the Federal Emergen- 
cy Administration of Public Works. With this 
money work proceeded at a rapid rate. The total 
cost of work in the Rock Island District during fis- 
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THE ACNJATIC STAIRCASE at a total mst bo that date of $69,609,229.44. The 
original estimate for the entire project in 1931 had 
been 8140,00.0,000, but this was gradually revised 
upward by 1940 to $170,008,000, partly due to 
changes and additions made to  the project as it 
W e n t  .On. 

The one lock that still did not corne up to  standard 
dimensians in I940 was Lock 19 at  Keokuk, which 
had been built by the power company. The same act 
which authorized the 9-foot channel in 11930 d 3 ~  au- 
thorized B second lock at Kmkuk to meet the stan- 
dard 110- by 600-foat dimensions. The lock built by 
the power company, which also lackad the 9-foot 
depth required, would become the auxiliary lock. 

Planning for this, new lock w33 begun by the Rock 
Island District in 1930, but there were problems 
with its lomtion. Building the new lo& east of the 
existing one would interfere with the power plant, 
while a new lo& on the landward side of the dry 
dock would isolate the dry dock h m  land, making 
the delivery of supplies difficu1t.l' 

To overcome these problems District H I ~ ~ ~ E T S  
first planned to build the new Id immediately 
domstream of the dry dock m d  connected to it. 
The dry dock would then be used d y  in emergen- 
ciea OF during the closed navigation S M B Q ~ .  The 
first estimate of the cost of the new lock was 
$P,500,Q00. 

Between 1936 and 1937 the Rock Island Digtrict 
made many studies of locations for the new lock. 
These included building landward or riverward of 
the existing IQ&, d r g i n g  the existing lock, 
extending the dry dock to  create B 600-foot lock, 
and using the site of the dry dock itself. These 
studies concluded with a plan to build the lock at 
the dry dock site and build a nmv dry do& landward 
of the lock. The design of t i s  I& was to be consh- 
tent  with the other lacks on the 8-fmt channel pre 
jet, most of which were now nearing completion. 

Numemu3 testa for f i lhg  and emptying 3ystems 
were carried at; between 1938 and 194J.* In 1941 



€?AI& Island Districk to proceed with detailed phm 
and specifications for a new lack at the dry dock 10- 
cation and to undertake mdel  studi~s. 

At this stage of the design, District engineers 
planned to use a Tainter gate In lim of mita gates 
at  the upper end of the lock, Tainhr gates used in 
several of bhe dame on the Wmt channel had given 
superior prfomance under the Ice mnditions on 
the Upper Mississippi. This Tainter lock gab would 
aubmerge to  admit boats during locking, rather 
than opening against the lock walls as the miter 
gates did. 

A dramatic change in planning for new Lock 19 
occurred in 1945. Completion of the 9-foot channel 
had m a t e d  a bottleneck at Lwk 19. Lines of tows 
fifkn waited many hours to pass through the 
3mkr luck at Keokuk. Responding to studies with- 
in the Diskkt wKch showed a clear trend toward 
heavier and longer tows on the Upper Mississippi, 
Rack Island District planners recammended h the 
Office of the Chief of FSn&neers that the length of 
the new Lock 19 be expanded to 1,200 feet. The 
38.2-foot drop at Keukuk was by €ar the largest of 
any lock in the District, and the capacity to lock 
through in one long tow would be sspscidly time- 
3 a v i n g . 

With the change in dimensions came a change of 
location. The Rock Island District proposed to build 
.this new lo& on the landward side of the dry dock, 
h b s t  directly over the site of the Des Moines 
Rapids Canal. 

A hearing was held at Keokuk on August 16, 
€945, to explain the project to  the public and to re- 
ceive opinions about the lock from navigation inter- 
ests and others. Sewral hundred notices were sent 
out bo cogreaamen, senators, Ioml politicians, cor- 
porationa and private citizens, but fewer than 15 
people showed up at the meeting chaired by District 
Engineer Lieutenant Colonel J o h  Peil. Japan had 
surrendered two days earlier, and the whole country 
wa3 celebrating. 
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Conatructian at new Lock 19, 
taken dune 1955. 

General opinion toward the project, however* wa3 
very favorable, and modest funds for planning were 
authorized bekwem 1946 and 1949. By 1950 work QII 
the design and plans for the new lock was being mr- 
ried out by the h k  Ishnd District, by the Upper 
Mississippi Valley DiUisim at St. Louis, and by the 
Office of the Chief of Engineer3 in Washmgtm, D.C. 

In 1950 District planners decided against moving 
the dry dock to another locabion in the District. In- 
stead, the dry dock would remain at Keokuk for m e  
on an emergency ba3i3, while B 3erJice bam for stor- 
age and repair would be established near the old Le 
Ckire C a d  Lock. 

Final model tests of the new 1,20Q,-fmt lock were 
performed by the St. Paul District at Gmwrnment 
laboratories in Iowa City, Iowa. At t b  point, plans 
still called for a Tainter-type upper service gate. A 
submer~ible, vertical lift gate wa3 substituted in 
1952 just prior to  the s t a r t  of construction. 



With plans and specifications nearly done, Con- 
gress in I952 appropriated $994,000 to begin can- 
StrUCtiQn, While the Korean War brought nearly a11 
other activities in the Rock Island District to a 
standstill, appropriations for new Lock 19 con- 
tinued on schedsrb, an indication of the econo,mlcal 
and military importance of the project. 

All of the work on the new l ~ c k  between 1452 and 
1957 wa3 contracted out in four stEges involving 
four separate contracts. Stage I consisted of the 
lower guide wall extending. from the lock proper. 
These guide w d s  wme longer than usual so a3 to in- 
sure a proper lineup for t ~ w s .  The river a i d e  wall, 
extended far enough to endose the swing pier of the 
Keokwk and Hamilton Bridge domstream from the 
hock, making pasaage through the bridge easier and 
aafer. Stage I was begun late in 1952 and completed 
in April of 1954. 

A month later construction began on Stage 11, 
consisting of the luck proper, and lack gates, 
Tainter valves for filling and e m p t e g ,  operating 
machinery, and the esplanade around the lo& 
Stage I1 was complete enough to  operate by the 
spring of 1957, 

Stages 111 and IV were smaller wntracts, involv- 
ing mechanical and electrical equipment for apsr- 
ating the lock, and the ha ta lk t ion  of this equip- 
ment. Theae stages, too, were completed in 1957. * cross sactian of the 

lock, showing its lacatian atop 
the old De3 Mbitws Rapldr; 
Canal, and its much larger a m .  
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THE AQUATIC STAIRCASE With new Lock 19 nearing completion in the 
spring of 1957, Rack Island District officials plan- 
ned a ribbon-cutting ceremony to  celebrate the 
opening scheduled for the second week a€ May. 
However, on May 1, while the Stage I1 contractor 
was testing the operation of the new lock prior to 
turning it over to the Corps of Engineers. a taw 
coming upstream waiting to go thraugh old Lock 19 
encountered cross currents caused by the ksting 
and requested permission tu come though the new 
lo&. The contr3ctor received prmission from the 
Rock Island District t a  do so, and 31) the Hawheye 
with 12 barges of coal became the first boat through 
the lock. The first lwking-through tack axle hour; at  
the old lock the 8 m e  tow would have rsquirsd five 
hours. 

T w o  weeks later, an Tuesday, May 14, the Rock 
Island District formally opened new Lock 19. Whm 
the lock opened at 8 a.m., the L a c h h  Mackcry of 
the Federal Barge Linea entered the lack, greeted by 
only a handful of Pistrict employees. The tow of 
seven barges of steel, sulphur, and coal locked 
though in me-hdf hour. 

Formal dedication csrsmonies fBr Lock 19 were 
held on August 19,1957. In addition to Rock Island 
District personnel, 3peakers at the dedication in- 
cluded Assi3hmt S ~ m ~ h r y  rsf the Army Dewey 
Short,, Chief of Emginems Major General Emmson 
C. I tscher ,  and Iowa Governor Herschel Loveless. 
The official dedication at 3:OO p.m. fohwed a luunch- 
em, open house, and parade. 

Lock 19 was crsmpleted at a cost of $L3,500tQ00, 
somewhat more than the 1930 estimate of 
$I,5OO,OQO. It still remains the largest and moat h- 
pressive Io& on the Upper Misaisaippi. It furnishes 
a usable Bock chamber 110 f0et wide by 1,200 feet 
long. Depth ever the upper s i l l  is 15 feet, with 13 
f e t  over the lower sill. The maximum Eft a t  l m  
water stage i3 38.2 feet. 

Al l  t h e  lock gates are of steel construction. The 
d o m s t r a  gate is a miter typeT while both the up- 
per service gate and the guard gate are submersible 



v e ~ t i d  Eft gatea. In addition to PTOtiXtiI'g the ser- 
v i e  gate against damage from tows and ice flows, 
the guard gate serve3 a3 a roadway for vehicle ac- 
C B ~ S  to  the old lock and power darn. 

As with all other locks in the Rock Island Dip 
trict, Lock €9 is m e d  and emptied by gravity. In- 
h k e  and discharge valves control the water, which 
enters through intake3 in the upper sill and is dip 
trihutsd to the l c h  though lwkwall culverts. 
These in turn distribute the water to  labra1 culverts 
under the lock floor. The same system is used to &s- 
charge the water at the downsham end of the lock. 
The filling and emptying system fills the bck  cham- 
ber in appro~mtely ten minukes and empties it in 
abut  nine minutes. Just over 3,800,000 gallons of 
water are used for each emptying or filling, 

Effects of the ~ F Q o ~  Chrznel. The 9-foof channel 
began t.a make a difference Qn the Upper Mississippi 
even before it was f inkhd.  The Wpper Mississippi 
Wildlife and Fi3h Refuge Act pawed in 1924 author- 
ized the Biological S U F V ~ Y  to buy overflow lands 
along the Upper Mississippi River. Conservation- 
ists at first felt that the 9-foot chnnel. would ruin 
the potential of the valley for a wildXfe refuge. 

However, 11s the first pools were filled, ithe coop- 
erative planning between the Engineers and the 
conservationists began to  show resulta. In 1937 Ira 
Gabrielson, Director of the Fish and Wildlife Ser- 
vice, wrote an article in Srrimtific American in 
which he concluded that the dams. were having a 
positive effect: 

A h e  example of how large h r n H  may help the wildlife resources ia 
developing now on the Upper Mississippi River Wildlife Refuge naar 
Winow. Minneaolta. T w o  of the p l s  created hwe by the flood control 
and navigation dam8 have relatively stabilized warm lcvcla, Thwe 
dams, which might easily have been MI dw- aa to &troy m s t  of 
the w-ddlife value of this great are& ore actually increasing t h e  
values. In the nhalhw portiom of these stabilized p l s .  whkh lie out- 
side the navfgatinn channel. water planla, both &e subrnargd ac- 
guatiic and the emergent vegetation fmvwablle to waterfowl and other  
marah-loving birds. are establishing themdv0s in &undance.lL 

In a later book, Gabrielson pointed out that no 
single conservation organization could have banefit- 
ted wildlife 30 much as the Army Engineers had in 
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Modern river iraffic 1s far more 
s ~ h l a t l C a t * d  than the old 
steam trafhe. Mere the towboat 
~ , ~ ~ h ~ ~ t ~ ~  passes through 
PQQ~ 18 ~ 4 t h  a ~ ~ 5 ~ 2 0 0  taw 

th& $foot c h m d  In 1939 the Corps of 
Engineers tumd over 150,1000 acres of Q V ~ ~ O W  
lands between Davenport and Lake Pepin to  the 
Biological Survey for u3e a s  a wildlife refuge, 

of Iinsaad ail .  

B u t  of course it was primarily for navigation that 
the 4fmt channel was d ~ e h p i ,  and hem, too, the 
effects Q€ the improvement began to show, although 
World War I1 held khe growth of river traffic to a 
slower pace. Until 1946, beixuse of the war, traffic 
remained relatively modest, averaging about 
2,000,000 tons of freight per year. Then in 1947 the 
t o w k t  kbxurzder Mmkanria took a cargo of 
18,500 tons up to St. Paul in one trip. By com- 
parism, in 1857 the 22 h t 3  that arrived at St. 
Paul brought 2,500 tons of freight. The Alexunder 
Mmkarzrk’s single had amounted to Yit the tonnage 
towed annually by the four packets of the Diamond 
Jo line between 1900 and 1910. 

By 1950 freight passing though the Rock Island 
District had surpassed 5,000,000 tons; in 1959 the 
amount reached 10,000,000 tons for the first time. 
By 1972, freight through the Rock Island District 
exceeded 25,000,000 tons,17 while traffic originating 
in the District or terminating there slightly ex- 
ceeded 6,0.00,000 tans. Nearly every year continuas 





Notes 

7. For a brief hiatmy cd the CLaclr Tower Building. w 
Appendix 3. 


